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(57)Abstract: 

PURPOSE: To provide a quartz oscillator and a measuring 
equipment for measuring a plurality of physical phenomena 
simultaneously using a quartz oscillator as a detector, 
CONSTITUTION: A signal line on the signal output side of a 
piezoelectric characteristics measuring circuit 2 is connected 
through capacitors 3, 4 with an electrode of a quartz oscillator 1 
for detecting element split at least into two parts. A signal line on 
the input side of the circuit 2 is connected with an opposing 
electrode and then the resonance characteristics of the quartz 
oscillator 1 are measured. At the same time, a voltage is applied 
between two electrodes and the current flowing between the ^ 
electrodes is measured thus measuring physical and chemical i: 
variations of an object simultaneously. j 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Ciaim(s)] 

[Claim 1] The quartz resonator characterized by having the electrode which is the quartz resonator used 
as a sensing element of physicochemical change of the detected matter, touched the detected matter, and 
was divided or more into at least two. 

[Claim 2] The quartz resonator for chemistry measurement according to claim 1 which an electrode calyx 
is carried out, is the configuration of a mold, and has two electrodes in the electrode into which the above 
was divided by which the electrode of a pectinate is arranged by turns. 

[Claim 3] By connecting the signal line of a signal output side to the electrode into which the above of the 
quartz resonator for chemistry measurement according to claim 1 was divided through a capacitor, 
respectively in parallel, and connecting the signal line of a signal input side to the electrode which counters 
The chemistry metering device characterized by consisting of a piezo-electric property measurement 
means to measure the resonance characteristic of a quartz resonator, a voltage impression means to 
impress voltage to inter-electrode [ by which the above was divided / two ], and an amperometry means to 
measure the current which flows to inter-electrode at this time, and measuring a physicochemical change 
of the detected matter. 

[Claim 4] By connecting the signal line of a signal output side to the electrode into which the above of the 
quartz resonator for chemistry measurement according to claim 1 was divided through a capacitor, 
respectively in parallel, and connecting the signal line of a signal input side to the electrode which counters 
In order for a piezo-electric property measurement means to measure the resonance characteristic of a 
quartz resonator, and the electrode into which the above was divided to touch a solution and to make it 
operate as an operation pole of an electrochemistry measuring circuit, A means to impress voltage to a 
counter electrode in order to control the potential of the operation pole to a reference pole, A current- 
potential measurement means to measure the current which the 1st electrode is grounded among the 
electrodes into which the above was divided, and flows as an operation pole, The chemistry metering 
device characterized by consisting of a voltage impression means to impress fixed voltage to the 2nd 
electrode to the 1st electrode of the above among the electrodes by which division was carried out 
[ aforementioned ], and an amperometry means to measure the current which flows to the 2nd electrode of 
the above, and measuring a physicochemical change of the detected matter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the quartz resonator and chemistry metering device which 
are used for the measurement in food, medicine, and a chemical-industry field at chemistry, physical 
chemistry, and a biochemistry row. 
[0002] 

[Description of the Prior Art] There is a simultaneous metering device of the resonance frequency change 
of a quartz resonator and resonant-resistance change as chemistry mensuration using a quartz resonator 
etc. This equipment is effective as a means to measure adsorption and desorption and viscoelasticity 
change of the matter on the front face of a quartz resonator, and simultaneous measurement with the 
current potential change accompanying electrochemical reaction is also possible for it by combining with an 
electrochemistry metering device. On the other hand, it is known that the electrochemical tools of analysis 
using a comb type electrode are effective as the fixed quantity technique of measurement of the electric 
conductivity property of a thin film or low-concentration electrochemistry active species 
[0003] 

[Problem(s) to be Solved by the Invention] It is not easy to consider the correspondence relation of these 
results, in order to measure separately, respectively, although various kinds of measurement technique is 
used and the measurement result for eyery measurement technique is generally obtained to the detected 
matter, and since it wHI be necessary to carry out by repeating a measurement action, it is inefficient. 
[0004] The electrochemistry mensuration using the quartz resonator and the comb type electrode 
measures the property of the electrode which covered the thin film, respectively, or has the feature of 
being able to use as a sensing element of liquid chromatography. Then, by using these two measurement 
technique simultaneously, the purpose of this invention is one-time measurement, and is realizing the 
highly efficient detection equipment with which two or more information s is acauired 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this invention, 
the electrode which touches the detected matter among the electrodes of the quartz resonator for sensing 
elements was divided or more into two, the electrode was made into the comb type configuration, and it 
considered as the quartz resonator which arranges the electrode of a pectinate by turns. As a measuring 
device, as equipment which measures only electric conductivity, connect the signal line of a signal output 
side to the divided electrode through a capacitor, respectively in parallel, and moreover, by connecting the 
signal line of a signal input side to the electrode which counters It consisted of a piezo-electric property 
measurement means to measure the resonance characteristic of a quartz resonator, a voltage impression 
means to impress voltage to inter-electrode [ which was divided / two ], and an amperometry means to 
measure the current which flows to inter-electrode at this time, and considered as the equipment which 
measures a physicochemical change of the detected matter. 

[0006] Furthermore, by connecting the signal line of a signal output side to the divided electrode through a 
capacitor as equipment for electrochemical measurement respectively in parallel, and connecting the signal 
line of a signal input side to the electrode which counters A piezo-electric property measurement means 
to measure the resonance characteristic of a quartz resonator, and in order for the divided electrode to 
touch a solution and to make it operate as an operation pole of an electrochemistry measuring circuit, A 
means to impress voltage to a counter electrode in order to control the potential of the operation pole to a 
reference pole, A current-potential measurement means to measure the current which the 1st electrode is 
grounded among the divided electrodes and flows as an operation pole, It consisted of a voltage impression 
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means to impress fixed voltage to the 2nd electrode to the 1st electrode among the divided electrodes, 
and an amperometry means to measure the current which flows to the 2nd electrode, and considered as 
the equipment which measures a physicochemical change of the detected matter 
[0007] 

[Function] Measurement of the resonance characteristic of a quartz resonator with the divided electrode 
became possible by connecting the signal line of the signal output side of a piezo-electric property 
measurement means through a capacitor, respectively in parallel, and connecting the signal line of the input 
side of a piezo-electric property measurement means to the electrode which counters. It is effective in 
separating the signal of the dc component in the RF signal of a piezo-electric property measurement 
means, electric conductivity, and electrochemistrV measurement to use this capacitor. 
[0008] It is possible to detect the viscosity of the liquid which there are resonance frequency change and 
resonant-resistance change, and the weight change accompanying the adsorption and desorption of the 
matter to a quartz-resonator front face or a covering film is mainly obtained from resonance frequency 
change as a property of a quartz resonator, and touches a quartz-resonator front face from resonant- 
resistance change, or a covering film, and viscoelasticity change. Moreover, measurement of a current 
potential curve is possible simultaneously combining electric conductivity or electrochemistry system of 
measurement by the comb type electrode 
[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

(Composition of the quartz resonator for chemistry measurement) Drawing. 1 (A) and (B) are the ** type 
views of the quartz resonator 101 which divided the electrode 102 by the s"ide of a front face into two and 

QMu'^ counterelectrode 104 to the rear-face side. The quartz resonator mainly used in the example 
IS 9MHz m fundamental frequency, it is 8mm angle of every direction, and a thing with a thickness of about 
O^^ISmm, and an electrode makes gold form on a chromium ground with vacuum deposition. The electrode of 
the front face which touches the detected matter is **********ing a center section 103 using photo 
lithography technology, and divided the electrode into two. The electric contact to a measuring device was 
taken from the portion prolonged at the end of the quartz-resonator board of an electrode 
L0010] Drawing 2 (A) and (B) are the ** type views of the quartz resonator 101 which used the division 
electrode 105 by the side of a front face as the comb type electrode, and allotted the counterelectrode 
104 to the rear-face side. In a standard experiment, although the width of face of a comb type electrode 
and inter-electrode width efface were manufactured as 15 micrometers, respectively, they can narrow 
width of face to about 2 micrometers in fact. 

[0011] Moreover, it is also possible to divide further the electrode by the side of a front face and to 
constitute the reference electrode for electrochemistry measurement on a quartz resonator.' 
(Equipment for simultaneous measurement of electric conductivity) Drawing 3 shows the ** type view of 
the measunng device for electric conductivity measurement. In drawing 3 , the signal line of the signal 
output side of the piezo-electric property measuring circuit 2 can measure the resonance characteristic of 
a quartz resonator now by connecting with the electrode divided through capacitors 3 and 4, respectively 
in parallel, and connecting the signal line of the input side of the piezo-electric property measuring circuit 2 
to the electrode which counters. The voltage impression circuit 5 is simultaneously connected to one side 
of two electrodes by which the above was divided, and the circuit 6 for amperometries is connected to 
another L which is grounded electrically ] electrode. By measuring this current, the electric conductivity on 
the front face of an electrode can be measured. 

[0012] (Equipment for electrochemistry simultaneous measurement) Drawing 4 shows the ** type view of 
the measuring device for electrochemistry measurement. In drawing 4 , the signal line of the signal output 
side of the piezo-electric property measuring circuit 2 can measure the resonance characteristic of a 
quartz resonator now by connecting with the electrode divided through capacitors 3 and 4. respectively in 
parallel, and connecting the signal line of the input side of the piezo-electric property measuring circuit 2 
to the electrode which counters. The electrode which touches the quality of a device under test of a 
quartz resonator 1 ,s dedicated to an electrode holder so that only an electrode may be exposed into the 
e ectrolysis ceN 7 for electrochemistry measurement as an operation pole, and it is held with the reference 
electrode 8 and the counter electrode 9. The potentiostat circuit 10 which impresses voltage to a counter 
electrode 9 so that arbitrary potentials can be set as an operation pole is connected to each electrode to 
the potential of the reference pole 8. While one side of an electrode by which the quartz resonator was 
divided IS grounded electrically, the circuit 11 which measures the current which flows as an operation pole 
IS connected Potential can be arbitrarily set to another electrode and the circuit 12 which measures the 
current which flows as 2nd operation pole is connected to it. 
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[0013] (Property measuring'circuit of a quartz resonator) As a piezo-electric property measuring circuit 2, 
an oscillator circuit or impedance measurement equipment is usable. Commercial impedance measurement 
equipment shows the example in the case of using an oscillator circuit to drawing 5 , although it is 
connectable as it is. In dra wi ng 5 . the electrode of the side which the detected matter of a quartz 
resonator does not touch is connected to the input side of NAND13 by which the capacitor 15 is 
connected in parallel with resistance 14 while an input terminal connects too hastily, and the output side of 
NAND13 is connected to one terminal of a capacitor 16. two capacitors 3 and 4 to which he is connected 
to the input side of NAND17 to which resistance 18 is connected in parallel while an input terminal short- 
circuits the other-end child of a capacitor 16, and the output side of NAND17 is connected in parallel with 
the electrode of the divided quartz resonator — it is alike, respectively and connects As shown in drayying 
6 also in the method using this oscillator circuit, simultaneously with resonance frequency change, 
measurement of a resonant resistance is also possible by adding the alternating-voltage measuring circuit 
19 for measuring the amplitude of the signal of the input side of an oscillator circuit in addition to the 
circuit shown by drawing 5 . This has the fixed amplitude of the signal impressed to a quartz resonator, and 
is for the amplitude of the input point of an oscillator circuit to change with the ratios of the impedance of 
a quartz resonator, and the input impedance of an oscillator circuit. 

[0014] (Application to a gas sensor) Based on the measuring device shown by drawing 3 , the lipid 
membrane was covered on the quartz resonator and it applied to the gas sensor. Resonance frequency 
change produced the fipid membrane also by humidity while resonance frequency change occurred by 
volatile organic gas, such as ethanol. On the other hand, by the measurement result of electric 
conductivity, it became clear by organic gas that the change corresponding to humidity is shown to 
humidity to being almost changeless. That is, this equipment is one sensor and it became clear that it is 
the measuring device which distinguishes change of organic gas and humidity simultaneously and can 
measure it. 

(Application to a liquid chromatography detector) It measured by equipping a flow cell with a quartz 
resonator so that the electrode into which the quartz resonator was divided might touch sample liquid 
based on the measuring device shown by drawing 3 . While being able to measure a viscous change of the 
sample solution by measuring resonance frequency change or resonant-resistance change of a quartz 
resonator, the conductivity of a liquid was able to be simultaneously measured by the current which flows 
to comb type inter-electrode. 

[0015] (Application to electrochemistry measurement) Based on the measuring device shown by drawing 4 , 
the electrolytic deposition of the polypyrrole film was carried out in a pyrrole and sodium-perchlorate 
solution on the electrode into which the quartz resonator was divided. When potential was 
electrochemically scanned in the electrolytic solution using the quartz resonator fully covered with the 
polypyrrole film, the resonant-resistance change reflecting the resonance frequency change accompanying 
movement of the ion to the inside of a polypyrrole film and viscoelasticity change produced by 
membranous oxidation reduction and change of the conductivity produced by the membranous oxidation 
reduction state and doping of ion have measured with the current potential curve. It was shown that it is 
clear this method's for it to be able to apply to various kinds of macromolecule covered electrodes, such 
as the poly aniline, and it is effective as research equipment for electrochemistry. 

[0016] The thing of a quartz resonator of the fundamental frequency from 1MHz to 40MHz is above usable 

at a AT cut and BT cut 

[0017] 

[Effect of the Invention] With the quartz resonator for chemistry measurement and equipment of this 
invention, the sensor system which can detect two or more items simultaneously newly could be built, and 
the technique of still newer electrochemistry research was able to be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrayyingJ] It is the ** type view of the quartz resonator for chemistry measurement of this invention. 
[Drawing 2] It is the ** type view of the quartz resonator for chemistry measurement of this invention. 
[Drawing 3] It is the type view of the equipment for chemistry measurement of this invention. 
[Drawing 4] It is the ** type view of the equipment for chemistry measurement of this invention. 
[Drawing 5] It is the ** type view of an oscillator circuit usable to this invention. 
[Drawing 6] It is the ** type view of an oscillator circuit usable to this invention. 
[Description of Notations] 

1 Quartz Resonator 

2 Piezo-electric Property Measuring Circuit 
3, 4, 15, 16 Capacitor 

5 Voltage Impression Circuit 

6 11 Circuit for amperometries 

7 Electrolysis Cell 

8 Reference Electrode 

9 Counter Electrode 

10 Potentiostat Circuit 

12 Potential Setup and Amperometry Circuit 

13,17 NAND 

14 18 Resistance 

19 Alternating-Voltage Measuring Circuit 
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DRAWINGS 

[Drawing 1] 
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